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|54) WATSRBORME PIGMENT DISPERSION AND RECORDING SOLUTION FOR .INK JETTING 
(57}Absfract: 

PROBLEM TO BE SOLVED; To provide a waterborne pigment dispersion having excellent 
disperslbillfy and provide m Ink for ink-jetting- that comprises the pigment dispersion, shows stabilized 
ink-jefting from the nozzles without nozzle clogging and gives sufficient printing Ink concentration. 
SOLUTION: This waterhorne pigment dispersion contains carbon black particles having their surfaces 
undergoing sulfonylation -treatment in which the sulfonic acid groups on the carbon black surfaces are 
neutralized with ammonia or an amine to sulfonate groups. In a preferred embodiment, the average 
particle size of the carbon black is <50Q nm, while the salt-forming amine Is at least one selected from 
the group consisting of dlmethylaminoethanol, dietliylamisioetlianoi, monoetbanolamlne s triethylamine, 
and triroethyiamsne. 
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mmmcrMM] 

T y^E -T t JS® § liryRttilft * £4MK L T * 4 ?J<tt 

[|f*II 2 ] IISJI 1 IBIK^-tf'y?' '5 -y 9<m$&L 
Wfi5 0 0 nmklTT&4fS ?m 1 ^^MMWWWR 
ft. 

it&l 1 1 2 iE»«*tt3ift#fittlc. 

*>£»J&4^ y?^'x -/ NfflfBiftSL 
[000 1 ] 

Jl^-^>7'7 >y ? £fflV*fcjfeSmttfcWiA*ttWB 
[0002] 

[f£*0&ffi] f£# ± ^y?i/'x7 hfflfBIMi; LT 
t4. 3-6141 2-#£«, «ffflBS5 4 - 8 9 

8 1 1 ^^ffi. ftMHS 55-65269 #4MRfclB^S 

<fflv^*vtwg,„ L*»U **tt»tti:LTHU IBIS 
— «W£ffl^£*LTti 9 . >f > 7 iy'x y MBiiftt0if7j< 

?>?x >y hfflfB£&«cS*$ix4HBfc LT«4. 
■ £ t *!fi*Sr < ft iftffi=3:IE»M«^ 6 *x4 £ t , 

• IB#i?i^«^^t. 

[0003] icoj; 3&»Wfe9^\ft£a&-$ _ 4fc*>, 
WWBS 5 6 - 5 7 8 6 2 ^fgtcW^S *VC V ^ ± 3 

-t&Zbtft&frt>tlX^&. ifc, #^BS5 0-4 9 0 
0 4 ^£*L #IBBS 57-36692 ^4&*L *3rMH3 5 
9-2 0696-f-^fg. #BBBS5 9-14 6889#& 



4, ZtLhcol?mte. ^«IB#ft»ro^Ti4#U^ 

[0004] ttz. m^mcomf^mmt ltj4. m 

[00 0 5] -/ 9 t*tf»tc4MIS-fr 

>y ^{iffljtfrt£T. yRtt^h'h ^/t-fc4rtJ[«!ll£fiM*S* 
tz, A V9 isx. v y^coMS. ftWLLfzJ 

y^jX)vm j jfxm.-mLM^mmmxh 9 mm t * 
[0006] zcotzih. tiw&s&k&ffik-riizibtzm 

>y 7 «BMtJ50gt«t 4 3!!*fl;oafc.ft#* 4 . , 
y7-^>7"5-y?^K^Hffit LT. MfflS-fti: LT 

iH^fflMM**, * fciiaaepsBiy-^fc =t 4®a^ 

SWMt*«*J: DffiK<50^'lftffiK1t^^iiJDL, iSyj< 
tt^'|6l±t-4ih^'a^fLTV^4. L^L^'^. fg 

'y ? ^ov^T^MM^^^IM$iiTV^4 . 

4 A s ffiv tc«|7j<'fl:* i 

[00 07] — yV. y? : Jx. -y bfflsolBiSM^fc^T 

TiTfc9. iiiCff^IM^g^W-ltL, ^ 
^-ft-T4^^tT^4„ S^tc. SX;\sfyt><7)M 

mmizhtz&mwiiiiRv ; mMQ}¥iz$5if& v±m^ 

7k14SfeSMIBIS«^J:t^+^T-#> 9 . EP*i8S^?lffi 
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[0 0 08] 

&4, 35 fete, *<0*eBPMJ«flc*fflV^>f y^y'i 

•y bfflias^«-^. is*, v hmmmt txm 

tt-f S^x y hffllB«fflE*it«-t* <r t fc** . 
[0009] 

[ iun£»t4 t&>mfk ] 6 ttttEtfttt t 
fcis*.. ^-#>7'5 v 9 * yimx-mm-t 4 i 

«FS:^ UiT^-Tco-fRtfu&^-o b «JBJ«$**ffiK 

ffllEfMt i 0 s A y? ifx. ■•/ hffllEii^t LTS*$ 
>f V? vx >y hffllE«?££»r4 Z t \Zhh. 

[0010] 

? ^x >y hflHMBKfcffifflSfUtf-tfy:^ -y 

-y ? *x)v*>imx°9m-th <r t t ± 9 

S^-?h>7'7>y^-C*S. 

[00 11] ^Wmzmv^?j-X>77>v77bLX 

;i-7"5'y^w>-rixif£fflt"$, WKRffififc^. 4 

s^as^^-^'yy^ -y ? tfiffl-rs i fc tf-cs 
4 . <y?t Lxmmwzii . ^mtm±m 

C9MA-7, MA- 8, MA-100. #2200B, 
#2600, MCF88, No. 10B, No. 33, 
No. 40, No. 4000B, No. 52, CF-9 
f, Jft^MiS^Regal 4 0 OR, 66 0 
R, 3 3 OR, MOGUL L^, rfftkMfDC o 1 
or Black FW1, FW18, S170, SI 
50, Printex U, 35, 55. 85?, ao 
yb"7*-*>ai«REVEN 1 2 55f, 
—#y#m<r># 7350F, #7400, #7550 
F, #8500F, #8300 Fff«ST*l 4 . 
[0012] ffifflt5*-*>7'7 -y ^&^«oaSt±a 

&vmtmtxfohti\ fiL<ii5o-o. 

m, mztm L<<il 0-0. 0 1/imtM^ £4 



^y? ^x .y hmsmmizm^&M&iz. 

^■£fzt^CDW-mmtLXCOim±10~~l 5 0nm 

[0013] ^sKBfctJttixr-^yy^ vpcommx 
mt lxh. %—tfyzf?-v3*^)v-fryfcm*m^x 
mwxm&Km-h . mskmmmM. x/i^y 

HRJBTfr*. § X/1-* WfcRJStfjMflrcS 4 . X/P* > 

IS, 7;M"c*lL rSb'i»W^^. ^ 
ffi , HBHfc«SI i iKJCtt^ * -t #"C 3 

HKft^S t SET S y b Olg* ^fflv X/P^ WLS- 

fid i btfxi* h imzmfl&mm* ut, 1773 

[0014] *«W{cfctt4R*KffiMI4, 
i~)V~fc)V2± N f-;kb°n (J K h"^W^> 

mmnm y Mzx ^zm&±^>mmi:m.^t>^th zb& 
-*imx*hz>« 

[0015] x—tfyf? •v?WF^ffi J ^<7)X)V-fryfc 

5 — 2 0 0°C. RJEE^3B#^J3Lh. iff 
4L<iil 10-16 0°C, 8B§RSIil±T'«ffL^*^ 
KJiCSitS. -eolBL y7-^>7'5>y^«fS^tSc§nfc 

SJK4 T'(3 <-r*\ 4 fcl4RJOTfc:4MR t «ffl L3r#& 

[0016] fcmmm£izimm*tzm^& 

■j— ( rp. y Hft>j ^ rxJf + yf7?Xj offip^ 
TS-y^Xj , 7-{^n7;H5'^f-, T-y-?^ 

if-* sffl ^ 4 i fc a*t# 4 & . %.m*x-m V^M-k 

X, ^ttb'-X, XT-yLXb"-XWfflV^tl4*\ 

4o 

[0017] *^aj^fc{t4^-^>y5 -y ?U;l* 
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iede 1 -Craft sR|St'&& b^L^Kh . 

**U ^fi«15rft?Wttf J t C J; -5 1 

[0018] sjf5m«*ffi^a^-*>7"9 ■y^ta, r 
»u;*»flfcaEi: i/craL as****)®*-, jjc^-c, 

BMPI^-^>'7'7 y*^-X h t LTffS i fctfTS 

* . £ ^ICi^i*-*^/? -y y"^-X h (A. 

tzi*) Mfam® t-t&zt tf^WX'fo h tiK ymmm 
fcti*5R-T >y*^x -y hffltEIMk LT(i7]c^-X 

fct±*^x >y h $r-*«o«jircfflv*s <r t jwa* u ^ 
[0019] n^titimmmmx-tfyr? «y?<o## 

^ttfc*Sttte^*Jn;lRttS^£< k 

v ^ISCllB^lltff 3 If «fr7J (CiS^Wt^ 

u ry^E-r, r s yWL^Wzzffifo K> , M 
«> *tHBH4H»EH«^4J«3c£tt* I lftI± Ay 

[00 20] Lj&»L=5:#6, ttteW^Lfca^B*!*^ 

ft* 1 ® 4 L < . 7j<J§ttT 5 yitSmt LX\iT)V*)VW. 
MT^yt T)Vt) J —>VT 5 y^Pff ixS . 
ti. 1 ~4 tfJTA^f A^6*ClBHS*tfcT S Wb£ 

fttLTJi, y^f;l7Sy, l'J^fyl75V, 
x^yVT$>\ yxf;17Sy, fijxf;17^y, 7° 
nhVl-TSV, -Y VTnbVkTS >\ y"7n bVl-T S 
v. y-fy7nb";l75y, 7"^-;lxT5>-. -fyy^;p 
7Sy. sec- 7i-JVT 5 y^W^fL. M«Sc 1 ~ 



3cr)T)l-fi J—)VmX"WM^iXizT)V^y—)VT^yb 

h i)x^y-;i/7Sy, h y^y7wv-;i7S>-, 
A VTus^ / —)VT $. yitmf hti^ mMWLl~~4CT)T 

>v*)vmmfmmwL 1 — 3 cDT>v%s-;vMTWM%ti 

tzT)V*lVT)V%J—)VT$.yb LTSi. S^^x? 
y-;ixrsy, yxf;i/x^y-;i/7Sy, N-7"^;tx 
y'x^y-;i.7S yftmf L> ti h o -5- £Dfl!i«7fQ§14 7" 5 
yft-^ftt Ltll N, N-vvf-^/1—1, 3-^T5 
y7nA"y, N, N-jy'X^-1, 3-5yT5y7 0 a 

[0021] zK^n&mm&mz. ~mviim^ 
if £■ t x wi&m<7)— gp 5r * mt h ; t -c . ^-ffe 

yj<tt * n± $ -frft i i: tf*fWtC& h . 

[0022] mmmmt-tfyy ? vtnttWLwmz. 

0 — 3 0 0 n m , ^500n ml^±<7)ffi^;fe^*^i 
^ 3 fiM%JilT. § 6 ICii^SW 5 0 - 2 0 0 n 
m . 5 0 0 n mJ2Lh<9ffi*jE£P** 2 fi*5SJa"rc* ^ <I 

-rs"-s. t a y? Vs. -y hmtmrnt lxco^^^ 

Wf-ft^b. A y? 'J*, -y bfflfS^Mk LtyX;K?) 

[00 23] *5KH^Ii«Ba*-Jlf>'7'5 -y >f 
-y NffllE»?gl 0 OllSfftO. 5-101 
Sg|5 , 3 G> £14 2 ~ 5 fiSSP* i tiT V > 4 ; i L 
V\ y7-*>7-5-yy*^^§"l»kfE«Mk LT^?t 

So 

[0024] mmmmx-tfyy? 

{4, 4 yyyi >y bffllEli^k L"C<7)tttfJ 

hm&c7M7m£&i-kz^xt>. MmmfoX'nMLtx?) 
%.mmm<. m^mz^x^^-ximw 

X\ &\(0&ffi. A y*m&com*&& J }-z. 

fc, >-c>fy^-»Jli^)«aii36(«ififBfc5Srft. s^Ay^-W 

Igb'x/^^li. ^'Jxxx/H§lli. sK'JTSHWM, 
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[0025] *ftmm&<r>%w$m\$. a-^a^w 

£Ht<-*fctf>fctt. l^-T-3fiiMfM#fijfK;:=t Dill 
jg Lfc*$ttJ^JB^J&ftg** 20~300nm, 
-5500 nm^±^ffi^i-?^ffiliS^3ai%^ 
T\ § t>t,Zt,$¥mim& 50-200nm, ^5 0 0 

n mM±<7)mjzn=F-tf£fflmn=Fv> 2 sm^jstc* s 

yy^'x-y MHKifiMl OOMigP^tCO. 05 — 5M. 
itSk SfcfcttO. l-31i»#4tii;J:iWf*l 

[0026] i&m<r)4 its. *y hffllE*ffcfcW:, H 

[00 27] T-*>-tt^BvSttMt LTfi. HftR 
z/T U -/kx-x/ki-'X/k* >WM, T>V*r)VV VW. 

l/yr/WJylxxf/i'S. yy-fea— ;k*"W v 
mmn^T-jv, t- y yxtwy^ y -t o-/hms 

IxXf/kfWlStJ & . 
[0028]^N ^ytt^ffiS'lfMfc UTUk sKU 
yxfl/yr;W;l^x-f/K *° y ^ iyx^-k- yr/P 
^rt-T y — /Px— -r/K *r y ^ yxf ^ my7o 
\zvy?*u y zitfV y;i/h7yliix^f 

y ^ yxfyy y;pf h -;Wixxf/l'. y* 'J -fe 
y yjMfig?xy.x/K :K y yx^-p >«ISxx^ 

/K ^iJ^yXfl/y7/W7S>-. 7y»^. y 

[0029] ^f-^-yttl^Higtt^lt LTfi:, T/^A' 



/kT 5 y^r ^-f -f ty *x?r s^a y y^M^T?^ 
tvumb* *»tfej? y r 5 FidiiB^w^tr § s . if® 

[0030] ^mm^&mA^m^n xxtA y?=Jx. 

•yy. yaffil!. fciV'^SfcjiEtT^tfOffiO^raffl^ 
WPF»»*4«:(i-f yy v bfflieii?S«4 9-9 5 

m±-?& h coxfo *) . sm^vm^ trimmer 1 - 

[00 3 1 ] 7i<-\mm b LT«±. xfl/y/ y 
y'xfl/y/y3-;k 7nt"l/y/y 1, 3 
-7n^y-/'t- hyx-f-^yyyn— ;t^ N ^ijx 
fi/y/!j3-/K yy-tyy. fN^xfi/^yn 

— ;K x/nei/^ij3-/l- > y by7;i/3-/K : J 
xfi/y/y a-^tyT'f/i/x-^K xfpy/'J 
3 — y y^-;P-x— f tV , xfl/^ya — ;P ^ J x 
^;i/x— -f^, l, 2 -^-tfy^— N-y^;ix 
-2-eniJKy Iien'Jb'y, 2, 4, 6-^ 
tyMJ^k fN57;k7'J^7^3-;k 4-y 

Bm.cmm*MtbhBmza^-a±, yyy-;i^, xy 
[0032] *%Bjyiy vy j/x •/ hffllBiiM^ix. & 

t&*i, lfi^lBfMy)M3^¥*6M»fty)^Stt^^ 

U , *tta^BTW3S L/tyXfyy y y r? -/i^t J 7+ 
;l/X-f^(0/'J a-;px-f;k T/k^l^yyy n 
^° y xfl/y/ y 3 -/k^: /77'J ;ux— tVK 
9 <7 y h y a , Ffy/Ky-tfyxM >IS 

tb'J^. ^-iyitf'J^A, ^yf-;kx;k^ 

«, IB«?«y)0-5SS%, jffi L<{±0. l~5il 

flWftO. ■lai'yt^^Ep^tO^. Mft(t (7'J 
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[0033] mmmit. §mm^m^mm<^^m 

jWSBWTSfflnU KiflMi: LTU:. fb^nli^ 

1 -^t^mm b\ ^yyt u^'yf-^-y- 1 
IM b\ i. 2-^yx^yf7v"yy-3-ty, l 
vfr/i) v- 3 -^vot s yfifisffl^ 
£>ixft 0 i&mwzo. 0 5 — i. oii% 

[0034] ^p-hffli± s imm*<7)&m>4*>z$i 

>-f- 177-bf 'y^Tyb'Wth U^AJs. xfVy 

xfl/yy'7Syfl5 7-bf -y ^T>- HOt- b 

IZO. 0 0 5 — 0. 5MS%^KHT'ffll^fLfto 
[0035] 4fc , P H SrlUK L . EMffi^ 

s&S:^ u mmw*mmwsm t ft tz 
7*y, *e^ s tv^e— tsswphwww, <jy 

[0036] -i^m^A ••/ bm§mm£, mm 

ttL HffcMfSsfcJ: Off a ' t **trs s . 

[0037] m^titzimm-t. mi<m^tz\m 

0 . 4 5 ml^TiO 7 (CT+^iPj&Tft <! t # 

ft. IBfMti. £8§*«o;6^tet>J:*#. feftO. 8 

— i 5 c P s (2 5"c) nffifah Lxmm-t&ztmi 

& amSi^Jti, 2 5 — 6 0dyn/cmt;|ll|S^ 

2 ^KH* 1 *?* L < „ 7-9 «7;l* 'J tt#Wfc#* 

[0038] 3WS^*tt»ft»«*li , 4 v ; x -y 

bffliaii^ffi. m\A>*. mm, im&. mtmA 
co^-s izmmtMmx-h ft . 

[00 39] 



»»*<3Bis*tt, -y hm§mi£cr)%m. m 

f^WsTia^Sj-cif o £ . 
[0040] ( i ) mm 

U-i?-®ifrttcr>ftmftim ( BflSSStttS r^f ?u 

157?UPAj ) £ffl\,vCfflJgU ¥%$A@. 50 0 
(2) SfK 

ffiSteO&gft (Oj-*Sv<±M rvM - 1 A j ) T2 5'C 
[004 1 ] ( 3 ) fS#SStt 

*iHW»$Mfttt4fcfcH y^^*i y hmmmi 5 0«C 

£IWL£ (O : aS«^Efl:l 5 nm*J(|3&»ott*^E 
■ftO . 2 c p s *if , X : Sfi&^Eft: 1 5 n m\3±& tz 

( 4 ) 

5 0ml cryMft^X? U a-f(:*ttiM#:? 3 0 
m 1 Mx. . ±TtC 2 0 0Sfflt L < M *) . 3 ft&COi&CDtt 

mx'm&<&.zwmLtz (® : is^im, o : »j 

A-fffit^t, A : mfeMIZb D^SSS 3 mm 
*}f. X : {fijfi^Wfc&OjBiaK^SmmjeU:) . 
( 5 ) ttft^jgft 

A V7 -y hfflieii^Sr-f >9 xx -y hT'J y^- 

(xryy^tJS thg- 5 1 3 0 j ) co^— hu -y^c 

IS^T, ^iliffi Hfa 7 ;xM r Kj ) tSPP^ff 
v\ ttm^Stt^fFflLfc. (O : /XMPh 1 2 0# 

[0042] ( 6 ) 

(4) t'^^^ep^fes-. *tai^ itz<7)ibmx'M 

(7) WBIS^Dtt 

( 5 ) fc|5]#t;LTE^f^T'j y^so^^ -yy^n 
Ltz (O: /X/K?5Bi&4»)iSU x : yXy^gfSt 
[0043] HM^J 1 

*-*y/7 7?M (m^-^> (ft) ttM r #7 

5 50Fj ) 200g^Z/l/*7>'300ml4'(:S< 
yl-^-t, b-XS;P-C^Scf*. T5 HBSEK 1 0 g^gs 
MLT 1 4 0-1 5 0'CT'l O^IBBWPLfc. ^tifc 
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X5'J-H^M*1 0 0 0m 1 tfrfcfifcXU 12 

0 0 0 r P m-cafcMMilifc: J: 9*iffitiiWr-#y:/5 

-y 1^-^2 0 0 0ml <?)4 *>£jMvMzMftWL 

U l»W^ifc:J:0«HSME2 0fi»%KaHiLfc. i 
W*ttWfl$Mfttt«, PH4. 5-5. 5 

[0 044] mffiM2 

mmm i -eft &*Lfc»BaflMMc» ^ syi? 
./-/i^flni., p h£9— i ofciragu Iwri&tJ: 

[0045] HS6M3 

*-^y/77^ffl (3«fc¥ (1*) ttM r=f*- 
*"y#2600j ) 20 0g^;l/*5y400ml(f 
fcUKSte-U b'-XS;lt»ti, 7SKI110 
g £?3sflD LT 1 4 0~ 1 5 0 °CT 1 2 BfrlffiRff t Jt . » 
^a^X^U-Sr-f^-^^l 0 0 0ml cftC&A 
Ls 1 2 0 0 0 r pmT'^C^fitati "9ftM£PI^- 

<y h^— ^f$r2 0 0 0ml <?H ^y^Tjc^tC 

fc. £«*fflBB#fWMi. PH4. 5~5. 5tHB! 

[0046] 9:WMA 

mm 3 -c»i5>iifcjBH»iic#wc, tv^-t/rs- m 
a . P h * 9 - 1 o izmm t , mwmz ± o »b*£ 

[0047] 

85 j ) 1 5 0 gZX/V*7y4 0 Om 1 WzBk<ffi& 
U b'-XS/PTlSfcfrlStfJL TS KSfflU 5 gSrSsint 
T 1 4 0~1 5 0°CT"1 OBflSHIBf Ufc. W6*Ufc.X5 
u-j ^f^ySi?Ki 0 0 0 m 1 (ftSAt, 12 00 
0 r P mt-»t7>fICi DgMI^-^vr^ 

mwttmmt. P H4. 5-5. 5 t^mtz^LX:. 

[0 048] mitM6 

mum 5 x°mt>titzmm j rffl.mz . tyx^y-^rs 
y^jai. p h£9-i otciissL. m^mz^^m 
mm& 2 0 a*% tzjsti l & . 

[0049] JtKM 1 

*-#>77 7^Ifl (3Ptr*#-tf> («) tt« r#7 



5 5 0 F j ) lOOg, iSWH^HiSttM ( ygyyv 
jK'J-?- (ft) M ry' 3 y^ij;lPDX-6 101j , 
T^U;i^*3ttHB]l*aFM, IM2 7. 5%) 10 
Og, -f^ySit7K3 0 0 g£ffiM-f >-KS/HCT5B# 

fc. 

[00 50] JtWJ2 

(Hlftf (1*) ttlg THS*- 

*># 2 6 0 0 j ) loog. T-*>Rmimm m 

I (SO S r X 7-/l/2 0Cj , m&ftm2 5%) 8 0 
g. -{^351*3 2 Ogi, «3Hf yh'S;KcT 5Wr 
IH»« LT . jpftiftE 2 0 %<^ttRfl#«tt*«.fc . 

[0051] itmm 

8 5 j ) 1 0 0 g. T-^-y^HvStt^iJ (HO K 
rxv-;12 0CMj . HlJ#iM&2 5%) 80g, -f 3j- 
>3Efll# 3 2 0 g £ . H 5 /Wrc 5 13ISMMK L 

[0052] 
[*1] 
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